Targeting dysregulated cell cycle and apoptosis for polycystic kidney disease therapy.
Polycystic kidneys diseases (PKDs) represent a group of disorders characterized by the growth of fluid filled cysts in kidneys and other organs. No effective treatment is currently available for PKDs. A link between dysfunctional cilia and cell cycle regulation has been recently discovered as the most proximal trigger of cystogenesis. We examined the benefit of therapeutic correction of the cell cycle dysregulation in PKD with the cyclin dependent kinase (CDK) inhibitor roscovitine. Our data show that CDK inhibition results in the robust, long lasting arrest of cystogenesis in both slowly progressive and aggressive mouse models of PKD. Dissection of the molecular mechanism of CDK inhibitor action shows effective cell cycle arrest, transcriptional inhibition and attenuation of apoptosis. Roscovitine treatment has proven highly effective in preserving the renal function in treated animals. We also detected significant downregulation of cAMP and aquaporin 2 in treated kidneys, suggesting the effect of CDK inhibition on preservation of epithelial differentiation. CDK inhibition was shown to be efficacious in multiple other types of renal diseases with abnormal cell cycle and proliferation. Thus, therapies directly targeting coordinate regulation of proliferation and apoptosis are emerging as effective approaches to treat multiple renal diseases.